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What is claimed is 




A\power supply circuit which generates a plurality of 
potentialV comprising : 

a fir\t step-up circuit connected to first and second 
power supply lines which supply first and second potentials, 
and the first ^tep-up circuit supplying a third power supply 
line with a thirci potential stepped up based on a difference 
between the first ^nd second potentials; 
^10 a potential reWulating circuit which is connected to the 

first and third power Isupply lines and supplies a fourth power 
supply line with a fourth potential which is a constant 
potentia X-o ^nerated based \on a difference between the first and 
third potentials; 
15 a second step-up circuit which is connected to the first 

and fourth power supply lines emd supplies a fifth power supply 
line with a fifth potential stepped up based on a difference 
between the first and fourth potentials; and 

a mul tipotential generating circuit which is connected 
20 to the first, fourth and fifth power supply lines and generates 
a plurality of potentials based on differences among the first, 
fourth and fifth potentials 



2. The power supply circuit as defined irk claim 1, 
25 wherein the mul tipotential generating circuit supplies 

the fourth potential as a center potential of a plurality of 
potentials supplied to a liquid crystal device. 
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3. The power supply circuit as defined in claim 1, wherein 
at least orag of the first and second step-up circuits is a charge 
"pump circuiY^including : ^ 



first, \ second, third and fourth switch circuits 
connected in saries between a step-up power supply line to which 
a stepped-up potential is supplied and one power supply line 
having a lower potential in two power supply lines connected 
to the at least one of the first and second step-up circuits; 

a capacitor connected in parallel to the second and third 
switch circuits when the second switch circuit is connected to 
the first switch circuit connected to the step-up power supply 
line, the third switch circuit is connected to the second switch 
circuit, and the fourcji switch circuit is connected between the 
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third switch circuit a\d the power supply line having a lower 
potential; and 

a timing - signal g^Jierating circuit which generates a 
drive signal for the firsft to fourth switch circuits in such 
a way that the first and th\rd switch circuits and the second 
and fourth switch circuits are alternately switched on. 
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4. The power supply circuit as defined in claim 3, 

wherein each of the f irsti to fourth switch circuits has 
a twin-well configuration comprising a first conductivity type 
well connected to the first power supply line and a second 
conductivity type well connected\to the fifth power supply 
line . 
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5. The power supply circuit as defined in claim 1, wherein 
the multinotential generating circuit includes: 

a fd^rst voltage dividing circuit which performs 
5 resistive division of a difference between the first and fourth 
potentials; \ 

a seconfl voltage dividing circuit which performs 

resistive division of a difference between the fourth and fifth 

potentials; \ 
fRlO a first Voltage- follower connected operational 

amplifier circuit which is connected to a potential obtained 
5t by resistive division performed by the first voltage dividing 

circuit; and \ 
- a second vol tage - follower connected operational 

1^15 amplifier circuit which\is connected to a potential obtained 
UJ by resistive division performed by the second voltage dividing 

U, circuit. \ 

6. The power supply circuit as defined in claim 1, wherein 
20 the mul tipotential generating circuit includes: 

a first vol tage - follower connected operational 
amplifier circuit which supplies a sixth potential and is 
connected to a potential obtained by resistive division of a 
difference between the first and\ fourth potentials; 
25 a second vol tage - follower connected operational 

amplifier circuit which supplies a\ seventh potential and is 
connected to a potential obtained by resistive division of a 
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difference between the fourth and fifth potentials; 

a first step-down circuit which generates an eighth 
potential generated by stepping - down a difference between the 
fourth and ^.xth potentials; and 
5 a secoAd step-down circuit which generates a ninth 

potential generated by stepping - down a difference between the 
fourth and seventh potentials. 

7. The power supply circuit as defined in claim 1, wherein 
0 the multipotential\ generating circuit includes: 

a first voutage - follower connected operational 
amplifier circuit whVch supplies a sixth potential and is 
connected to a potential obtained by resistive division of a 
difference between the\ first and fourth potentials or a 

5 difference between the fourth and fifth potentials; 

a third step-up circuit which generates a seventh 
potential generated by steroping-up a difference between the 
fourth and sixth potentials in a direction of the fourth 
potential; \ 

0 a first step-down circudt which generates an eighth 

potential generated by steppingXdown a difference between the 
fourth and sixth potentials; andV 

a second step-down circuit^ which generates a ninth 
potential generated by stepping- down a difference between the 

5 fourth and seventh potentials. \ 

8. The power supply circuit as defined in claim 5, wherein 
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one of theXfirst and second operational amplifier circuits 
includes: \ 

a f irs t \conduc tivi ty type transistor having a gate to 
which a first differential output is supplied and a source to 
5 which the second\ potential is supplied; 

a second conductivity type transistor having a gate to 
which a second differential output is supplied, a source to 
which the first potential is supplied and a drain which is 
connected to a drain onthe first conductivity type transistor; 

10 a first conductivity type differential amplifier circuit 

which generates the first differential output based on a 
difference between the potential obtained by resistive 
division and a potential an the drain of the first or second 
conductivity type transistor; 

15 a second conductivi ty\ type differential amplifier 

circuit which generates the seaond differential output based 
on a difference between the potential obtained by resistive 
division and the potential at the drain of the first or second 
conductivity type transistor; \ 

20 a first current control circuit Vhich controls a constant 

current value of the first conductivity type differential 
amplifier circuit based on the second differential output; and 
a second current control circuit which controls a 
constant current value of the second Conductivity type 

25 differential amplifier circuit based on the f 3Sxst differential 
output. \ 
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9. Th& power supply circuit as defined in claim 8, 
whertein in the first conductivity type differential 

amplifier Vircuit and the second conductivity type 
dif f erential \amplif ier circuit, gates of transistors having 
5 different performances are respectively supplied with the 
potential obtained by resistive division and the potential at 
the drain of the fiirst or second conductivity type transistor. 

10. An operational amplifier circuit comprising: 

0 a first conduativity type transistor having a gate to 

which a first differential output is supplied and a source to 
which a second potential is supplied; 

a second conductivity type transistor having a gate to 
which a second differential output is supplied, a source to 
5 which a first potential \is supplied and a drain which is 
connected to a drain of the first conductivity type transistor; 

a first conductivity type differential amplifier circuit 
which generates the first differential output based on a 
difference between a given differential input potential and a 
0 potential at the drain of the f inst or second conductivity type 
transistor; \ 

a second conductivity typ^e differential amplifier 
circuit which generates the second (differential output based 
on the difference between the differencial input potential and 
5 the potential at the drain of the f irst\or second conductivity 
type transistor; \ 

a first current control circuit whicp controls a constant 



68 



currents value of the first conductivity type differential 
amplified circuit based on the second differential output; and 
a second current control circuit which controls a 
constant current value of the second conductivity type 
differential^ amplifier circuit based on the first differential 
output . 



1/1. The operational amplifier circuit as defined in claim 10, 
wherein in\ the first conductivity type differential 
10 / amplifier circuiV and the second conductivity type 
differential amplifier circuit, gates of transistors having 
different performances are respectively supplied with the 
predetermined differential input potential and the potential 
at the drain of thq first or second conductivity type 
15 transistor. 
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12/ A power supply circuit comprising: 

a voltage dividing circuit which divides a given 
potential; and 

the operational amplifier circuit as defined in claim 10 
to which a potential divided\by the voltage dividing circuit 
is supplied as the differential input potential. 
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A power supply circuit comprising: 



25 a voltage dividing circuit which divides a given 

potential; and 

the operational amplifier cirdfciit as defined in claim 11 
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to whrch a potential divided by the voltage dividing circuit 
is supplied as the differential input potential. 
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14^ A liquid crystal device comprising: 

the plbwer supply circuit as defined in claim 1; 

a liqudd crystal panel having a plurality of scan 

electrodes and a plurality of signal electrodes laid out in an 

intersecting manner ; 

a scan - electrode drive circuit which drives the scan 

electrodes upon \reception of power from the power supply 

circuit; and 

a signal - electrode drive circuit which drives the signal 
electrodes upon reception of power from the power supply 

circuit . 

r 




lyA liquid crystal crevice comprising: 

the power supply circui£\as defined in claim 12; 
a liquid cr r ys"tTa~l — panel having a plurality of scan 
electrodes and a plurality c^f signal electrodes laid out in an 
intersecting manner; 

a scan - electrode drive \circuit which drives the scan 
electrodes upon reception of \power from the power supply 
circuit; and 

a signal - electrode drive circuit which drives the signal 
electrodes upon reception of pow^r from the power supply 
circuit 
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A/l\quid crystal device comprising: 



the power supply circuit as defined in claim 13; 
a liquid crystal panel having a plurality of scan 
electrodes andYa plurality of signal electrodes laid out in an 
intersecting manner ; 

a scan - elecrtrode drive circuit which drives the scan 
electrodes upon reception of power from the power supply 
circuit; and 

a signal - electrode drive circuit which drives the signal 
electrodes upon recepYion of power from the power supply 
circuit . 
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17. An electronic instrument comprising the liquid crystal 



device as defined in claim\14 



18 .^--^An~~electronic instrument^ comprising the liquid crystal 
device as defined in claim 15 



19. An electronic instrument comprising the liquid crystal 
20 d^vTce as defined in claim 16. 
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